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DIGITAL DATA TRANSMISSION 
APPARATUS, DIGITAL DATA RECEPTION 

APPARATUS, DIGITAL BROADCAST 
RECEPTION APPARATUS, DIGITAL DATA 
TRANSMISSION METHOD, DIGITAL DATA 

RECEPTION METHOD, DIGITAL 
BROADCAST RECEPTION METHOD, AND 

COMPUTER PROGRAM 

This application claims priority from Japanese Patent 
Application No.2003-277077 ?led Jul. 18, 2003, Which is 
hereby incorporated by reference. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to a digital data transmission 

apparatus, a digital data reception apparatus, a digital broad 
cast reception apparatus, a digital data transmission method, 
a digital data reception method, a digital broadcast reception 
method, a computer program, and a computer readable 
recording medium. In particular, the present invention is 
suitable for time division multiplexing of an MPEG2 stream 
and arbitrary data. 

2. Description of the Related Art 
A TS (Transport Stream) of MPEG2 includes reference 

clock information called PCR (Program Clock Reference) 
(SCR (System Clock reference) in a PS (Program Stream) of 
MPEG2), and program synchronization information con 
cerning decoding time and presentation time called DTS 
(Decode Time Stamp) and PTS (Presentation Time Stamp). 
In order to attain synchronization intended by the transmis 
sion side, the reception side needs to correct the system 
clock on the basis of the PCR. 

In correction of the system clock, there are tWo kinds. In 
?rst correction, a clock value on the transmission side 
indicated by the PCR is set on the reception side. In second 
correction, a difference betWeen PCR arrival time intended 
by the transmission side and actual PCR arrival time is 
detected as PCR ?uctuation and a system clock frequency is 
increased or decreased in a predetermined range. Herein, the 
former cited operation of setting the clock value (PCR 
counter value) on the transmission side to the clock value on 
the reception side is referred to as “PCR reference time 
correction,” Whereas the latter cited PCR ?uctuation correc 
tion is referred to as “PCR ?uctuation correction.” 
A demand for transmission of a TS of MPEG2 (hereafter 

referred to as MPEG2 TS) concurrently With other data such 
as of JPEG data, DV (Digital Video) data or the like input 
from an external input apparatus after reception of the 
MPEG2 TS is conceivable in the case Where a transmission 
path is present betWeen an input management section for 
managing an input and a signal processing section for 
conducting data processing. As described above, hoWever, 
the MPEG2 TS is subject to the PCR reference time cor 
rection and the PCR ?uctuation correction according to the 
arrival time of the PCR. Therefore, it is not easy to conduct 
time division multiplexing on the MPEG2 TS and arbitrary 
data. Herein, “arbitrary data” refers to image data, voice 
data, and control system data. 

Typically, When transferring an MPEG2 TS from a certain 
processing section to another processing section, the 
MPEG2 TS occupies the transmission path, and concurrent 
transfer of the MPEG2 TS and other data is not conducted. 
Or if the transmission path is shared by the MPEG2 TS and 
other data, program synchronization using the PCR is not 
conducted and the program synchronization information is 
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2 
discarded. According to a typical method for re?ecting 
synchronization information such as the PCR as Well While 
transmitting J PEG and DV information in concurrent With a 
MPEG2 TS in the conventional technique, the MPEG2 TS 
is temporarily demultiplexed, and the demultiplexed 
MPEG2 TS and the JPEG and DV information are multi 
plexed again into a MPEG2 TS. This method has a problem 
that both the quantity of processing and the memory in use 
increase. 

Japanese Patent Application Laid-Open (J P-A) No. 2000 
183841 discloses a method for multiplexing a plurality of 
TSs into one TS Without conducting demultiplexing. HoW 
ever, multiplexing of a MPEG2 TS and arbitrary data is not 
mentioned, and the method cannot be applied to arbitrary 
data. 

SUMMARY OF THE INVENTION 

The present invention has been achieved in order to solve 
the above-described problem. An object of the present 
invention is to make it possible to transfer an MPEG2 stream 
and other data in concurrent While maintaining program 
synchronization. 
One aspect of the present invention provides a digital data 

transmission apparatus, Which divides a plurality of MPEG2 
transport streams or a plurality of MPEG2 program streams 
and a plurality of arbitrary data into packets having the same 
size, adds packet arrival time correction information to 
packets obtained by the dividing, conducts time division 
multiplexing on the packets, and thereby generates a mul 
tiplexed stream. 

Another aspect of the present invention provides a digital 
data transmission apparatus, Which divides a plurality of 
MPEG2 transport streams and a plurality of arbitrary data 
into packets each having 188 bytes, Which is a data packet 
size of the MPEG2 transport streams, alters an SYNC 
pattern of the MPEG2 transport streams to a pattern Which 
differs depending upon contents of packets to be multi 
plexed, adds the resultant SYNC pattern to packets obtained 
by the dividing, and thereby generates a multiplexed stream. 

Still another aspect of the present invention provides a 
digital data reception apparatus, Which includes a demulti 
plexer for demultiplexing a multiplexed stream, the multi 
plexed stream being generated by dividing a plurality of 
MPEG2 transport streams or a plurality of MPEG2 program 
streams and a plurality of arbitrary data into packets having 
the same size, adding packet arrival time correction infor 
mation to packets obtained by the dividing, and conducting 
time division multiplexing on the packets, and a time 
information correction section for correcting time informa 
tion of the multiplexed stream on the basis of the packet 
arrival time correction information. 

Still another aspect of the present invention provides a 
digital broadcast reception apparatus, Which includes a mul 
tiplexer for dividing a plurality of MPEG2 transport streams 
or a plurality of MPEG2 program streams and a plurality of 
arbitrary data into packets having the same size, adding 
packet arrival time correction information to packets 
obtained by the dividing, conducting time division multi 
plexing on the packets, and thereby generating a multiplexed 
stream, a demultiplexer for demultiplexing the multiplexed 
stream generated by the multiplexer, and a time information 
correction section for correcting time information of the 
multiplexed stream on the basis of the packet arrival time 
correction information added by the multiplexer. 

According to the present invention, it becomes possible to 
transfer a MPEG2 stream an other data in concurrent While 
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maintaining the program synchronization, by slightly modi 
fying the transmission side and the reception side of an 
existing apparatus. Furthermore, it also becomes possible to 
transfer a plurality of MPEG2 streams in concurrent. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a block diagram shoWing a con?guration 
example of a digital broadcast reception apparatus in a ?rst 
embodiment of the present invention; 

FIG. 2 is a schematic diagram shoWing a structure 
example of a multiplexed packet generated by a multiplexer 
in the ?rst embodiment of the present invention; 

FIG. 3 is a schematic diagram shoWing a structure 
example of a multiplexed packet train generated by a 
multiplexer in the ?rst embodiment of the present invention; 

FIG. 4 is a block diagram shoWing a con?guration 
example of a digital broadcast reception apparatus in a 
second embodiment of the present invention; 

FIG. 5 is a schematic diagram shoWing a structure 
example of a multiplexed packet generated by a multiplexer 
in the second embodiment of the present invention; 

FIG. 6 is a schematic diagram shoWing a structure 
example of a multiplexed packet train generated by a 
multiplexer and an addition example of second PCR cor 
rection information in the second embodiment of the present 
invention; 

FIG. 7 is a schematic diagram shoWing a technique 
example for generating pcr_olfset_table in the second 
embodiment of the present invention; 

FIG. 8 is a block diagram shoWing a con?guration 
example of a digital broadcast reception apparatus in a third 
embodiment of the present invention; 

FIG. 9 is a diagram shoWing an example of an SYNC 
pattern added by a multiplexer in the third embodiment of 
the present invention; 

FIG. 10 is a diagram shoWing a structure example of a 
packet generated by a multiplexer in the third embodiment 
of the present invention; 

FIG. 11 is a schematic diagram shoWing a structure 
example of a multiplexed packet train generated by a 
multiplexer in the third embodiment of the present inven 
tion; 

FIG. 12 is a block diagram shoWing a con?guration 
example of a digital broadcast reception apparatus in a 
fourth embodiment of the present invention; 

FIG. 13 is a diagram shoWing an example of an SYNC 
pattern added by a multiplexer in the fourth embodiment of 
the present invention; 

FIG. 14 is a diagram shoWing an example of a correspon 
dence table of an SYNC pattern generated by a multiplexer 
in the fourth embodiment of the present invention; 

FIG. 15 is a block diagram shoWing a con?guration 
example of a digital broadcast reception apparatus in a ?fth 
embodiment of the present invention; and 

FIG. 16 is a schematic diagram shoWing a structure 
example of a multiplexed packet generated by a multiplexer 
in the ?fth embodiment of the present invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

First Embodiment 

Hereafter, a ?rst embodiment of the present invention Will 
be described With reference to the draWings. FIG. 1 is a 
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4 
block diagram shoWing a con?guration example of a digital 
broadcast reception apparatus in a ?rst embodiment of the 
present invention. 

In the present embodiment, a signal reception section 
receives an MPEG2 TS input from a tuner, JPEG data input 
from a digital camera, and a DV stream input from a DVC 
(Digital Video Camera), conducts time division multiplex 
ing on them, and transmits a resultant signal to a signal 
processing section, and the signal processing section 
decodes the MPEG2 TS, JPEG, DV, and synthesiZes and 
displays an output image. 

In FIG. 1, numeral 101 denotes an antenna for receiving 
a digital broadcast Wave, 102 a signal reception section 
(Which is also a digital data transmission apparatus in the 
present invention) in the present system, 103 a digital 
broadcast reception tuner, 104 a USB interface disposed as 
an input/output interface for a digital camera or the like, and 
105 an IEEE1394 interface disposed as an input/output 
interface for a DVC or the like. 

Numeral 106 denotes a multiplexer for conducting time 
division multiplexing on various data trains input from the 
digital broadcast reception tuner 103 and various interfaces 
104 and 105 While adding packet arrival time correction 
information. Numeral 108 denotes a signal processing sec 
tion (Which is also a digital data reception apparatus in the 
present invention) in the present system. Numeral 107 
denotes a transmission path for transmitting a signal from 
the signal reception section 102 to the signal processing 
section 108. Numeral 109 denotes a demultiplexer for 
demultiplexing time division multiplexed data multiplexed 
by the multiplexer 106. Numeral 110 denotes a PCR cor 
rection section for correcting a system clock on the basis of 
packet arrival time correction information added by the 
multiplexer 106. Numeral 111 denotes an MPEG2 decoding 
section for decoding MPEG2 data. Numeral 112 denotes a 
JPEG decoding section for decoding JPEG data. Numeral 
113 denotes a DV decoding section for decoding DV data. 
Numeral 114 denotes a synthesis section for synthesiZing an 
image on a screen on the basis of outputs of the MPEG2 
decoding section 111, the JPEG decoding section 112 and 
the DV decoding section 113. Numeral 115 denotes an 
image display apparatus (output apparatus) such as a CRT 
(Cathode Ray Tube) monitor. 
The signal reception section 102 in the present system 

receives a digital broadcast signal received by the antenna 
101, an image signal supplied from the digital camera, and 
a DV signal supplied from a DVC. The signal reception 
section 102 is a processing section for conducting process 
ing on an input signal based on the user’s input and the data 
input. The signal reception section 102 has a digital broad 
cast reception tuner 103, a USB interface 104 and an IEEE 
1394 interface 105. The digital broadcast reception tuner 
103, the USB interface 104 and the IEEE 1394 interface 105 
receive a MPEG2 signal of digital broadcast, a JPEG signal 
from the digital camera, and a DV stream from the DVC, 
respectively. The received signals are sent to the multiplexer 
106 and multiplexed therein. 
A multiplexed packet has, for example, a form as shoWn 

in FIG. 2. In FIG. 2, numeral 116 denotes a SYNC region for 
identifying the head of a packet. Numeral 117 denotes an 
arrival_revise_?ag region for indicating Whether arrival_re 
vise has been added to the packet. Numeral 118 denotes a 
stream_type region for indicating a kind of data stored in a 
payload region 121 of the packet. Numeral 119 denotes a 
stream_ID region indicating a stream number. Numeral 120 
denotes an arrival_revise region for indicating PCR correc 
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tion information. Numeral 121 denotes a payload region for 
storing the substance of each data. 

Stream data input from the digital broadcast reception 
tuner 103 and various interfaces 104 and 105 enter the 
payload region 121, and various headers 116 to 120 are 
added thereto. In particular, information in the arrival_revise 
region 120 is information of the packet arrival time, and it 
is important. In the present embodiment, added information 
is the number of JPEG packets and DV packets inserted 
betWeen original MPEG2 packets. 

The signals multiplexed by the multiplexer 106 are sent to 
the signal processing section 108 in the system via the 
transmission path 107. The band on the transmission path 
107 is arbitrary. The signal processing section 108 is a 
processing section for decoding the signal group input from 
the transmission path 107 and outputting the decoded sig 
nals. 

The demultiplexer 109 receives packets multiplexed by 
the multiplexer 106, and conducts demultiplexing process 
ing. Furthermore, the demultiplexer 109 calculates a PCR 
correction value on the basis of the PCR information added 
to the original TS packets, the packet arrival time correction 
information added by the multiplexer 106, i.e., the number 
of packets inserted betWeen the original TS packets, and the 
bit rate on the transmission path 107, and sends the calcu 
lated PCR correction value to the PCR correction section 
110. 

The PCR correction section 110 corrects the system clock 
in PCR ?uctuation on the basis of the information. If the 
PCR reference time correction has not been conducted, then 
the PCR correction section 110 conducts PCR reference time 
correction on the system clock. The MPEG2 decoding 
section 111 conducts the ordinary MPEG2 decoding, and 
outputs an image and voice on the basis of the system clock 
corrected by the PCR correction section 110. The JPEG 
decoding section 112 and the DV decoding section 113 may 
be ordinary ones. Resultant images are synthesiZed by the 
synthesis section 114, and output from the image display 
apparatus (output apparatus) 115 as a multi-vieW. 

Operation of the multiplexer 106 Will noW be described 
concretely. The multiplexer 106 receives inputs from the 
digital broadcast reception tuner 103 and the input/output 
interfaces 104 and 105, and generates data of a packet form 
having a ?xed siZe as shoWn in FIG. 2 from respective data. 
The packet siZe may be arbitrary. Each stream main body is 
disposed in the payload region 121. Packets are arranged in 
appropriate order, and output from the transmission path 
107. The packet order may be determined as desired. In the 
present embodiment, packets are arranged in the order in 
Which packets are input from the digital broadcast reception 
tuner 103 and the input/output interfaces 104 and 105. A 
schematic diagram of multiplexing is shoWn in FIG. 3. 

In FIG. 3, numeral 122 denotes an original MPEG2 TS 
stream. Numeral 123 denotes an original JPEG stream. 
Numeral 124 denotes an original DV stream. Numeral 125 
denotes a multiplexed stream generated in the present 
embodiment. Numeral 126 denotes a ?rst MPEG2 TS 
packet, 127 a ?rst JPEG packet, 128 a ?rst DV packet, 129 
a second MPEG2 TS packet, and 130 a third MPEG2 TS 
packet. 

Information added by the multiplexer 106 and operation 
of the demultiplexer 109 and the PCR correction section 110 
Will noW be described more concretely. 

The information added by the multiplexer 106 includes 
tWo kinds: information added to make it possible for the 
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6 
demultiplexer 109 to demultiplex the multiplexed informa 
tion, and information added as the packet arrival time 
correction information. 
As the former cited information, SYNC information 

(SYNC region 116) for identifying the head of a packet, 
information (stream_type region 118) indicating a type (such 
as MPEG2 TS, JPEG or DV) of a stream contained in the 
payload region 121 of the packet, and information 
(stream_ID region 119) indicating a stream number (such as 
No. 3 in the MPEG2 TS or No. 2 in the J PEG) are added. The 
SYNC information may be a predetermined arbitrary value. 
HoWever, 0><47 (As used herein, “0x . . . ” indicates a 

number expressed in hexadecimal format.) should be 
avoided because it is an identi?er of the MPEG2 TS. 
As the latter cited information, there are information 

(arrival_revise_?ag region 117) indicating Whether packet 
arrival time correction information has been added to the 
packet, and the packet arrival time correction information 
main body (arrival_revise region 120). 
The number of arbitrary packets inserted betWeen the 

original MPEG2 TS packets is added to the arrival_revise 
region 120 in Which the packet arrival time correction 
information is indicated by the multiplexer 106. For 
example, in the example shoWn in FIG. 3, the ?rst MPEG2 
TS packet 126 and the second MPEG2 TS packet 129 are 
consecutive packets on the original MPEG2 TS stream 122. 
HoWever, the ?rst JPEG packet 127 and the ?rst DV packet 
128 are inserted betWeen the ?rst MPEG2 TS packet 126 and 
the second MPEG2 TS packet 129 by the multiplexer 106. 
Therefore, a numerical value “2” is added to the arrival_re 
vise region 120 in the second MPEG2 TS packet 129. 
The demultiplexer 109 conducts demultiplexing on the 

basis of information for demultiplexing added by the mul 
tiplexer 105, and corrects packet arrival time indicated by 
the PCR on the basis of the packet arrival time correction 
information. Speci?cally, the demultiplexer 109 corrects the 
original arrival time indicated by the PCR so as to obtain a 
delayed PCR value on the basis of the value indicated in the 
arrival_revise region 120, the packet siZe and the bit rate. 
For example, supposing that the value indicated in the 
arrival_revise region 120, the packet siZe, and the bit rate are 
respectively 2 packets, 256 bytes, and 30 Mbps (:30><1024>< 
1024+8 bytes/sec:3 932160 bytes/ sec) in the example shoWn 
in FIG. 3, The PCR correction value APCR becomes as 
represented by the folloWing expression (1). 

APCR[sec]:2 [packets]><25 6 [bytes]/3932160 
[bytes/sec]=0.000l302 [sec] expression (1) 

Since the PCR count value APCR (2 packet delay shoWn 
in FIG. 3) has a precision of 27 MHZ, the actual PCR 
correction value becomes as represented by expression (2) 

APCR[counter value]:0.0001302 [secjx27000000 
[Hz]=35 15 [counter value] 

As shoWn in FIG. 3, therefore, the PCR value in the 
second MPEG2 TS packet 129 can be represented by “the 
original PCR (:13000)+2 packet delay (:3515)”. Accord 
ingly, the PCR value in the second MPEG2 TS packet 129 
becomes 16515 obtained by adding 3515 to 13000. 
The PCR correction section 110 calculates the PCR 

?uctuation quantity by using the PCR value corrected by 
means of the packet arrival time correction information and 
using the actual arrival time, and corrects the system clock 
in PCR ?uctuation. The PCR correction section 110 con 
ducts the PCR reference time correction as Well. The 
MPEG2 decoding section 111 and the synthesis section 114 
need the PTS/DTS for decoding and display. The demulti 

expression (2) 




















